Dolphinfish fishing with Fish Aggregating Devices (FADs) and purseseine nets is normally practised everywhere in Sicily and the Pelagic Archipelago. The fishing season starts in July when the FADs are placed and finishes in December. In the 1996 fishing season, in 5 sample ports, catches and fishing effort were taken through interviews during landing, fishing running costs were taken by interviewing fishermen and prices per kilos paid to fishermen were taken through direct observation. Catches, costs and profits per sample port, per week and for the entire fishing season were then calculated or estimated. Though it is freshly marketed only in Sicily, the resource would appear to provide a lucrative activity.
INTRODUCTION
Dolphinfish fishing with kannizzi and purseseine nets is a traditional activity performed by some Sicilian fisheries. The fishing season starts in July with the placing of Fish Aggregating Devices (FADs) typical of the Mediterranean area called kannizzi, and finishes in December (Galea, 1961) . The fleet dedicated to this type of fishing is generally made up of about 230 small to medium boats that in the remaining time of the year practise different types of fishing, such as swordfish and albacore fishing with long-line and/or gill-nets and trammel-nets (Morales-Nin et al., 1996) . In the last few decades, the appeal of high earnings has led an increasing number of fishermen to turn to this resource (Bono et al., 1997) . Earnings are constantly high, even if the abundance of dolphinfish, as for all pelagic species, is subject to considerable annual fluctuations because less abundant years cause prices to rise.
MATERIALS AND METHODS
In the 1996 dolphinfish fishing season with FADs and purse seine all the boats dedicated to this activity in Sicily and in the Pelagic Archipelago were counted in a census. In 5 sample ports (Lampedusa, Linosa, Trapani, Sant'Agata di Militello and Siracusa) catches and the fishing effort were taken through interviews during landing, based on samples in time and space or based on a census. In addition, average prices per week paid to fishermen were taken through direct observation, and boat running costs were determined by interviewing shipowners. In 4 of the 5 sample ports (Linosa, Lampedusa, Siracusa and Sant'Agata di Militello) the surveys were carried out through a census in space and time; in practice, this involved interviewing all the fishermen every fishing day. However, in Trapani the sur-veys were carried out through sampling in space and time, that is, most of the fishermen were interviewed 3 times a week (Mondays, Wednesdays and Fridays).
Costs were divided into four categories: 1. Running costs: fuel, oil, ice, spare parts and repairs;
2. Cost of fishing gear concerning the whole cost of the FADs;
3. Cost of Capital including depreciation and opportunity cost; 4. Labour cost estimated according to the opportunity cost principle.
Repairs included both ordinary and special maintenance. The term capital means the value of the boat, inclusive of gear and facilities. The opportunity cost of capital was calculated by assuming that the capital stock value of the fleet would be invested in treasury bonds only during the months dedicated to the dolphinfish fishing (1 September 1996 -31 December 1996 .
This principle was also used to estimate the labour cost. The Italian system adopted by the fisheries to pay crew members is said to be on a lay. With this system the net revenue (gross revenue less some running expenses) represents the whole revenue which is divided fifty-fifty between the shipowner and crew members. It is clear that this system makes it difficult to check salaries. So we assumed that fishermen could be alternatively employed in the agriculture sector and we estimated the daily salary for a fishermen by the daily salary of a farm-hand. On the basis of that principle we believe that an average monthly salary is underestimated in comparison with to the one actually received through the system of being on a lay.
The revenues were estimated by multiplying weekly catches and prices. The profit was estimated by the difference between revenues and costs. Prices, costs, revenues and profits were estimated in ECUs (1 ECU ≅ 1.1 $). Table 1 illustrates weekly catches and total in the sample ports during the 1996 fishing season. Except for Siracusa, the fishing season starts in the first week of September. In Trapani and Lampedusa the fishing season finished in the second and the third week of November respectively, whereas in the other ports the season finished in the last but one week of December. The Trapani and Lampedusa fishing seasons are shorter than those of the other areas. This is because that around the fishing area of Trapani dolphinfish arrive, in a sufficient quantity to justify the fishing activity, later than elsewhere and by the middle of November they have already left the area . In Lampedusa, and initially in Linosa too, even though the resource is always very abundant, the fishermen usually wait for the dolphinfish to reach a more marketable size. The most abundant catches per weight were reported in October; around this period, as a matter of fact, the ratio between the number of specimens caught and somatic weight was the best. Table 2 illustrates the number of boats, fishing weeks, average catches per week and per boat, and the relative standard deviation in the 1996 fishing season. The most abundant catch per week and per boat was registered in Linosa, but taking into consideration the high variability it seems that in all the sample ports the catch was more or less of the same amount.
RESULTS AND DISCUSSION
In the Pelagic Islands of Linosa and Lampedusa, the prices of dolphinfish (see Table 3 ) are generally lower than in the most important ports of Sicily, for two reasons: lack of an internal market and transport costs. They are fixed through negotiations between fishermen and wholesalers. Linosa and Lampedusa fishermen sell the majority of the catch to a local warehouse with which they have a privileged relation, which in turn transport the fish by ferry to Sicily, where it is distributed by Porto Empedocle, Catania and Palermo wholesalers. A small quantity of catch is usually sold locally. In 1996 in Lampedusa, wholesale prices were steady during the fishing season, because fishermen fixed them at the beginning of the season in agreement with the wholesalers. In Linosa, the wholesale price was 2.1 ECUs until 10 September and 1.5 ECUs for the remaining part of the season. By the middle of November, it is no longer convenient for dealers to pay dolphinfish at 2.1 ECUs per kg, as at the beginning of the season. Therefore, the fishermen from Lampedusa were forced to stop fishing. In 1996, the average wholesale price for dolphinfish varied in the most important ports of Sicily from a minimum of 3.0 ECUs to a maximum of 6.2 ECUs in Siracusa. In Siracusa and in Sant'Agata the wholesale prices are higher than in the other analyzed ports, because in eastern Sicily the dolphinfish demand is much higher. In Siracusa, the average wholesale price was about 5.2 ECUs, with a maximum of 6.25 ECUs and a minimum of 4.15 ECUs. In Sant'Agata and Trapani the average wholesale prices were respectively about 4.18 ECUs and 3.55 ECUs.
The highest prices were at the beginning of the fishing season because of a strong demand, and tell subsequently. Generally the interaction between demand and offer supply rise to small price fluctuations.
From the analysis of the total costs (see Table 4 ) met by the fleets dedicated to dolphinfish fishing it is deduced that labour costs have a greater impact than ECONOMIC ASPECTS OF DOLPHINFISH FISHERY 461 any other costs do. On average they make up 33%. The smallest impact is recorded in Trapani, whose fleet is made up of small boats that require 2 or 3 hands at most. The greatest impact (34%) is recorded in Linosa, Sant'Agata and Siracusa, although in Linosa the large impact of labour cost is not connected to the structure of the fleet, which is also characterised by small size boats, but rather to the small impact of other costs. Running costs (Siracusa, Lampedusa, and Trapani) or the cost of the fishing gear (Sant'Agata, Linosa), have less impact than labour costs. As far as running costs (see Table 5 ) are concerned, fuel consumption is the common feature for all the fleets under consideration, being the highest share. It makes up 72% of running costs on average, varying from a minimum of 60% in Linosa to a maximum of 81% in Siracusa, depending on the number of hours spent at sea and the structural features of the fleet.
In Linosa and Lampedusa, running costs were lower than in the other ports because of the small size of the boats, the closeness of fishing areas and the higher repair costs.
Maintenance charges have little impact on running costs. They vary between a minimum of 14% in Siracusa and a maximum of 36% in Linosa.
The cost of kannizzi make up an average of 23% of the total cost. It is not a fixed cost because it is a disposable tool, which means that it is completely exploited for only one fishing season. The total cost depends on the number of boats and on the number of kannizzi at sea for the entire fleet dedicated to dolphinfish fishing. In 1996, each boat lowered on average 48 kannizzi with an average cost of 36.3 ECUs per kannizzi. It was the Sant'Agata fleet that lowered the greatest number of FADs, about 65 per boat on average.
The capital cost (see Table 6 ), which made up an average of 20% of the total costs, was subdivided into depreciation and opportunity costs. Since all the boats employed in dolphinfish fishing are older than 10 years, they are completely depreciated and so the depreciation is referred to gear purchased during previous years. The average net rate of the Treasury Bonds in the period 1 September 1996 -31 December 1996 was 5.86% and the opportunity cost of the capital was calculated by assuming that the capital stock value of the fleet would be invested in State Bonds (Treasury Bonds) in the aforesaid period and rate. The opportunity cost varies from a minimum of 1,214 ECUs in Lampedusa (where only 2 boats prac-462 L. CANNIZZARO et al. In 1996, on the islands of Linosa and Lampedusa, the good results obtained in the previous season convinced the owners of the boats practising dolphinfish fishing to purchase new gear and to lower a greater number of kannizzi. Two new boats were induced to practice this kind of fishing, attracted by the prospect of gaining high incomes. However, the gross incomes gained in that season were not as high as expected. As a matter of fact, in Lampedusa the total income was 9,797 ECUs, whereas the highest income was reported in Linosa with 56,458 ECUs.
In both islands, since the price was more or less constant (only in Linosa was there a fluctuation from 2.07 ECUs to 1.55 ECUs from the first to the second half of October) the state of the incomes depended on the catches.
In Linosa, the highest incomes were gained in the second half of November and were equal to 12,227 ECUs, whereas in Lampedusa they were 3,237 ECUs equal to 26%.
In Trapani, Sant'Agata and Siracusa the total incomes were higher: 69,970, 222,382 and 463,196 ECUs respectively. In these ports the price was not constant, although the interacting of supply and demand caused some small price fluctuations, so the incomes were mostly influenced by the trend of the catches. From the analysis of the incomes in time it appears that in three ports (Linosa, Sant'Agata and Trapani) the highest income was gained in October, as a result of the greater quantity of fish caught than in other months.
The yield is equal to the difference between the total income and the total costs. Among the 5 ports under consideration it turns out that the yield, as a percentage of the total income, varies from a minimum of 10% in Lampedusa to a maximum of 46% in Linosa. In 1996, in Lampedusa the fishing of dolphinfish was not very profitable as a result of the fall in catches in comparison with the previous season. In the other ports this activity shows a good yield, although it is to be considered inclusive of tax. The good results obtained in Linosa are due to both the high catches (33% more than those obtained by an equal number of boats in Trapani) and the impact of the total costs on total incomes, which show the lowest value (54%) of all the ports. Whereas in Linosa and in Lampedusa the fishing of dolphinfish is a relatively new business, it is an ancient tradition in the other ports under consideration. In particular, in Sant'Agata and Siracusa, this activity has a significant economic importance. As a matter of fact, prices are usually higher there and the boats employed in the fishing of the dolphinfish are more numerous and bigger. Only in those two ports the total catches are about 70%. However, in Siracusa, even though catches were abundant, the high impact of the total costs on the total income (70%) due to the fleet structure eroded the yield, which was equal to 30%. In Sant'Agata and Trapani, the yield was 43 and 39%, respectively.
To conclude, except in Lampedusa where the fishing season has not given interesting results, in Sicily dolphinfish can be considered as a species that gives good profits, ensuring one of the highest profit rates (from 30 to 46%) in the fishery market from September to December. In de EC, dolphinfish is only marketed freshly, in Sicily and in the Balearic Islands (Morales-Nin et al., 1996) . A price rise caused by an increase in demand, which might happen if the market for fresh and preserved dolphinfish in expands in the other European countries, could persuade other fishermen to catch dolphinfish instead of other overexploited species, such as swordfish between August and December .
